Fig. I-Plasma magnesium values in healthy adults.
Magnesium is the fourth most abundant cation in the body. Despite this we still know little about magnesium metabolism. It would appear from the literature that plasma magnesium may vary quite widely. However, when adequate methods are used it can be seen that the normal range of plasma magnesium values is rather narrow (Fig. I) .
It is quite evident from the observation of a narrow normal range that some mechanism of magnesium homoeostasis exists. It is our working hypothesis that this mechanism may involve parathormone. Figs. II and III show the magnesium excretion rate in control rats and rats given parathyroid extract (MacIntyre, Boss and Troughton,1963) . Parathyroid extract obviously increases magnesium reabsorption by the kidney. :.aO·: ;
.5 0 thyroids with blood of known electrolyte content This will allow us to detect whether changes in the perfusing plasma magnesium have any effect on parathormone secretion. These studies are still incomplete but during our initial observations we have been able to confirm the existence of the calcium-lowering hormone postulated by Copp. Until recently it has been held that calcium homoeostasis is maintained by variation in the secretion of parathormone. A fall in Further experiments have shown that pure bovine parathormone has the same effect.
There is some evidence that magnesium may affect the secretion rate of parathormone, although this evidence is indirectandtherefore inconclusive. The evidence for such a feed-back is :
(1) Experimental magnesium deficiency in the rat produced hypercalcaemia, hypophosphataemia and increased phosphate clearance;
(2) Magnesium administered by stomach tube can prevent the marked increase in osteoplasts usually found in the femur of nephrectomized rats. Our present interpretation of these facts is illustrated in Fig. IV .
This hypothesis must be regarded as tentative until direct evidence of magnesium feed-back can be produced. We are investigating this problem at the moment.
In the course of our studies we have had to devise methods of perfusing the thyro-para- It is quite clear from these experiments that high-calcium perfusion of the thyro-parathyroid glands results in liberation of a calcium-lowering hormone. The source of this hormone (calcitonin), however, remains to be demonstrated. Isolated perfusion of the thyroid and parathyroid glands, together with isolation of the hormone are necessary before we can be sure of the source. There is no doubt, however, that calcitonin exists and that our former views of calcium homoeostasis will have to be radically revised. plasma-calcium would stimulate parathormone secretion and a rise would inhibit it, by direct action on the gland. Rasmussen (1961) pointed out that a control system of this kind would lead to oscillation in the plasma-calcium level. The hypothesis was first tested directly by Copp et al. (1962) who perfused the thyro-parathyroid glands of dogs with blood to which calcium or EDTA had been added. We have also carried out thyro-parathyroid perfusions in the dog using apparatus shown in Fig. V . Kumar et al. (1963) . One resin column added calcium to the blood while the other removed an equivalent amount. The thyroparathyroid glands were subjected to high and low calcium perfusion alternately. Fig. VI shows that high calcium always produces a rapid fall in systemic plasma calcium, whilst Fig. VII demonstrates that this rapid fall was not due to inhibition of parathormone secretion. In the latter control experiments all thyroparathyroid tissue was removed and the perfusion was conducted through the strap muscles of the neck.
(3) Thyro-parathyroid perfusion studies in the dog demonstrate the existence of a powerful (1) Plasma magnesium is maintained by the calcium-lowering hormone. body within narrow limits.
(4) It is suggested that former views of calcium-(2) A hypothesis to explain this regulation is homoeostasis may have to be radically advanced.
revised.
(The author wishes to thank the Editor of Nature for permission to publish figures 2, 3 and 4 and the Editor of the Lancet for permission to publish figures 5, 6 and 7.)
The intestine of animals is densely populated incompatible with life, they react by producing with micro-organisms which have access to food metabolites that are basic. or the products of digestion of food. In recent As a result of the varied activities of intestinal years, experiments carried out by various organisms many metabolites are produced, some investigators on germ-free animals have proof which appear in stools while others are duced strong evidence to show that the activities absorbed and excreted in urine either unchanged of the intestinal flora have considerable influence or in a modified form. on the life of the host. Thus, striking morphological and physiological abnormalities in germ-Antibacterial agents such as neomycin have free animals have been reported (Gordon, 1959; proved extremely useful in assessing whether Miyakawa, 1959; Thorbecke and Benacceraf, metabolites normally excreted in urine are in any 1959; Paget, 1962; Sprinz et al., 1961;  way associated with bacterial action in the Borgstrom et al., 1959) . Furthermore germ-free intestine. Thus, for example, Shaw et al. (1961) animals have been shown to be more susceptible demonstrated that administration of neomycin to both natural and experimental infections. to normal human subjects resulted in the disap- (Rene Dubos et al., 1963.) pearance of meta-hydroxyphenyl acids from On the other hand there are a number of ways urine and therefore concluded that microin which the presence of certain organisms in the organisms are responsible for the production of intestinal tract can be harmful to the host. Such these metabolites from dietary precursors. organisms may compete with the host for
In the course of our investigations on the nutrients, interfere with intestinal absorption and effects of orally administered neomycin on produce substances that can cause toxaemias. alterations in metabolic patterns, several classes Under normal conditions, therefore, a balance is of compounds were analysed both in faeces and maintained between the beneficial and harmful in urine. However, the following account is effects of the intestinal flora.
confined to some experiments carried out to In the pursuit of maintaining their own life study further the role of bacteria in the producbacteria resort to diverse chemical activities. tion of the two heterocyclic amines, pyrrolidine They attack material available in the environ-and piperidine. ment to derive substances for growth and syn-Primary amines have long been known to thesis of new protoplasm; they break down result from bacterial putrefaction. Thus, in energy-rich substances in order to accumulate 1885 Brieger isolated from putrefied animal adequate energy necessary for the various organs, two amines, putrescine and cadaverine processes involved; and they react to stabilise which were shown to be chemically identical the physico-chemical properties of the environ-with tetramethylene diamine and pentamethylene ment; thus, for instance, if formation of acid diamine (Ladenburg, 1866; v. Udranszky and end products results in marked changes in pH Baumann, 1888). That putrescine and cadaverine *Merck, Sharpe & Dohme Research Fellow
